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(54) IMAGE RECORDER 

(57)Abstract: 

PURPOSE: To reduce the change of reflectivity and to perform image 
recording without generating density unevenness in a prescribed exposure 
quantity extending over the entire plane by comprising the reflecting plane 
of a light beam reflection member of silver thin film. 
CONSTITUTION: This recorder is an image recorder by raster scan which 
deflects a light beam 16 in a main scanning direction by a polygon mirror 
22, etc., and performs the image recording on a photosensitive material A 
travelling in a subscanning direction orthogonal to the main scanning 
direction, and it is comprised of the polygon mirror 22, a lengthy mirror 20 
which reflects the light beam in a prescribed direction and a cylindrical 
mirror 26 which comprises a plane inclination correction optical system, 
etc., and the silver thin film is used on the reflecting plane of a light mirror 
reflection member. The silver thin film generates small change in the 
reflectivity due to the incident angle, etc., of the light beam, and the 
deviation of exposure quantity on a scanning line can be reduced. 
Therefore, it is possible to prevent the density unevenness of an image by 
the deviation of the exposure quantity due to the difference of the incident 
angle of the light beam on an optical member from occurring, which enables 
the image recording with high picture quality to be performed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Image recording equipment characterized by constituting a reflector of a part which is image recording 
equipment which performs image recording to said sensitive material by irradiating sensitive material which moves a 
light beam deflected by main scanning direction in the direction of vertical scanning which carries out an abbreviation 
rectangular cross with said main scanning direction, and scanning this sensitive material two-dimensional according to 
scan optical system, and constitutes said scan optical system, or all light beam reflective members with a silver thin 
film. 

[Claim 2] By irradiating sensitive material which moves a light beam deflected by main scanning direction in the 
direction of vertical scanning which carries out an abbreviation rectangular cross with said main scanning direction, and 
scanning this sensitive material two-dimensional according to scan optical system It can set in each location on the 
scanning line which is image recording equipment which performs image recording to said sensitive material, and a 
light beam deflected by said scan optical system in a main scanning direction forms to said sensitive material. Image 
recording equipment characterized by constituting a reflector of a part which constitutes said scan optical system, or all 
light beam reflective members with a silver thin film so that light exposure deflection by scan speed difference of a light 
beam may be offset. 

[Claim 3] Image recording equipment according to claim 1 or 2 whose light beam reflective member constituted with a 
silver thin film in said reflector is the long reflective mirror which reflects an optical deflector and/or a deviation light 
beam. 

[Claim 4] Image recording equipment with which a dielectric thin film is formed in the upper layer of a silver thin film 
of a light beam reflective member which is image recording equipment indicated by either of claims 1-3, and is 
constituted with a silver thin film in said reflector. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image recording equipment which can record the high-definition 
image with which concentration nonuniformity with a small change of the reflection factor of the optical member which 
is image recording equipment which performs image recording, is a simple configuration, and whenever [ incident 
angle / of a light beam ] etc. is different, and is depended by the raster scan, and permeability, and the small light 
exposure deflection on the scanning line is not conspicuous. 
[0002] 

[Description of the Prior Art] The image recording equipment by the so-called raster scan which performs image 
recording to said sensitive material is used for a color or the printer of monochrome, a reproducing unit, printing 
platemaking equipment, etc. by carrying out scan exposure of the sensitive material which moves in the direction of 
vertical scanning two-dimensional by the light beam deflected to the main scanning direction. 

[0003] In the image recording equipment by the raster scan, after being orthopedically operated by the collimator lens at 
parallel light, the light beam injected from the light sources, such as semiconductor laser (LD), passes the cylindrical 
lens which forms field failure amendment optical system, and it carries out incidence to optical deflectors, such as a 
polygon mirror and a galvanometer mirror, for example. A main scanning direction deviates and it is reflected in it, it is 
adjusted so that ftheta lens (scan lens) may be passed and image formation may be carried out to a position in a 
predetermined configuration, and it is reflected by the cylindrical mirror which forms field failure amendment optical 
system with a cylindrical lens, and incidence of the light beam which carried out incidence to the optical deflector is 
carried out to sensitive material in a predetermined scan location, and it forms the scanning line. 
[0004] Here, since sensitive material is conveyed by means, such as a conveyance roller pair, in the direction of vertical 
scanning which carries out an abbreviation rectangular cross with a main scanning direction in said scan location, a light 
beam can scan sensitive material two-dimensional as a result, and can perform image recording extensively. 
[0005] In such image recording equipment, the concentration nonuniformity by the excess and deficiency (deflection of 
light exposure) of the light exposure on the scanning line resulting from the change of the reflection factor of an optical 
member or permeability by whenever [ incident angle / of a light beam ], the concentration nonuniformity by the light 
exposure deflection resulting from the scan speed difference of the light beam on the scanning line, etc. have the so- 
called shading in one of the causes which degrades the image quality of a record image. 

[0006] as mentioned above, in the image recording equipment by the raster scan, a light beam is deflected to a main 
scanning direction by the optical deflector — having — ftheta lens — bring down and pass optical members, such as a 
mirror, — incidence is carried out to sensitive material. Here, such an optical member needs to have the incidence or the 
reflector product which fully covers the deviation of a light beam, and a certain ******(ed) light beam, and, as for a 
light beam, whenever [ incident angle ] changes with the incidence locations. 

[0007] However, in optical members, such as a mirror and a lens, it is very difficult on layout of an optical member to 
demonstrate a predetermined optical property over the whole whenever [ light beam incidence location and incident 
angle ], and the usual optical member is designed so that the optimal optical property can be demonstrated in a core 
(light beam of vertical incidence). Therefore, the quantity of light will fall compared with the light beam which carried 
out incidence of the light beam which generally carried out incidence to the periphery of an optical member, and which 
the reflection factor and permeability of a light beam differed from each other, and was reflected or penetrated with 
whenever [ incident angle / of the light beam on an optical member ], an incidence location, etc. to the center section. 
Therefore, the light exposure deflection which runs short of the light beam quantity of light which carries out incidence 
to sensitive material in an edge portion arises, image concentration nonuniformity occurs, and record of a high- 
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definition image cannot be performed. 

[0008] On the other hand, in the image recording equipment by the raster scan, a scan speed becomes slow as the scan 
speed on the sensitive material of the light beam deflected by the optical deflector goes to a part for both ends from the 
center section of the main scanning direction according to the distortion aberration of a scan lens rather than is fixed. 
Therefore, even if the light beam quantity of light is fixed, compared with a part for the center section of a main 
scanning direction, the way of light exposure for both ends increases, and the concentration nonuniformity by light 
exposure deflection occurs too. 

[0009] That is, with the light exposure deflection resulting from the difference in the reflection factor by whenever 
[ incident angle / of the light beam to an optical member ], or permeability, the light exposure of a periphery runs short 
and it has the property [ say / that the light exposure of a periphery increases ] offset mutually with the light exposure 
deflection by another side and the velocity error. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, in usual image recording equipment, the mirror in which the 
dielectric layer of two or more layers was formed on the reflector of the vacuum plating of aluminium is applied to an 
optical deflector, a reflective mirror, etc. Since a reflection factor changes sharply with whenever [ incident angle / of a 
light beam ] etc., the light exposure deflection by this far exceeds the light exposure deflection by the velocity error, and 
the reflector by this vacuum plating of aluminium becomes dominant [ the light exposure deflection resulting from the 
difference in the reflection factor by the difference of whenever / light beam incident angle / etc. ] with usual image 
recording equipment. 

[001 1] Moreover, the light beam of S polarization has the orientation for permeability to fall greatly as whenever 
[ incident angle ] becomes large, and lenses, such as ftheta lens, will become what has the bigger light exposure fall in 
an image periphery. On the other hand, as for the light beam of P polarization, it is desirable for there to be no 
permeability fall by whenever [ incident angle / of a light beam ], and to use the light beam of P polarization for image 
recording equipment at this point. 

[0012] However, in the mirror of an aluminum reflector, the Brewster angle (polarization angle) from which not only a 
reflection factor change according [ the light beam of P polarization ] to whenever [ incident angle ] compared with the 
light beam of S polarization is large, but a reflection factor is set to 0 by whenever [ incident angle ] exists. Therefore, in 
spite of being advantageous in respect of the permeability of a lens, the light beam of P polarization cannot be used for 
the image recording equipment by the raster scan, but with usual image recording equipment, the light beam of S 
polarization is used as a light beam for record, and light exposure deflection by the above-mentioned mirror and light 
exposure-conjointly deflection on the scanning line are made bigger. 

[0013] Although the concentration nonuniformity by such light exposure deflection will not cause deterioration of big 
image quality if it is the low image recording of gradation nature, such as a binary image like an electrophotography 
image, it will become big image quality deterioration in a gradation image like the image recording which applies silver 
salt photosensitive material. Therefore, in order to make this light exposure nonuniformity small, it is necessary to 
perform the amendment which processes the quantity of light of a light beam etc. electrically, i.e., a shading 
compensation. 

[0014] On the other hand, the image recording equipment which reduced the excess and deficiency of the light exposure 
resulting from change of the reflection factor by whenever [ incident angle ] etc., and reduced image concentration 
nonuniformity is indicated by JP,60-195502,A by using copper reflectors, such as copper vacuum evaporationo, as a 
reflector of an optical deflector or a reflective mirror. 

[0015] However, as everyone knows, a copper thin film is colored and will absorb a light beam with a short wavelength 
of about 700nm or less. Therefore, although it will be satisfactory if it is the image recording which performs record of a 
color and a monochrome image only by one light beam which has the wavelength which does not have absorption in a 
copper reflector 700nm or more like electrophotography image recording When the light beam absorbed by the copper 
reflector needs to be used For example, a copper reflector cannot be used when performing color picture record to silver 
salt photosensitive material using 670nm corresponding to Magenta coloring, 750nm corresponding to yellow coloring, 
and three 810nm light beams corresponding to cyanogen coloring. 
[0016] 
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DRAWINGS 



[Drawing 1] 
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CORRECTION OR AMENDMENT 



[Official Gazette Type] Printing of amendment by the convention of 2 of Article 17 of patent law 
[Section partition] The 2nd partition of the 6th section 
[Date of issue] October 9, Heisei 10 (1998) 

[Publication No.] Publication number 5-28901 1 
[Date of Publication] November 5, Heisei 5 (1993) 
[Year copy format] Open patent official report 5-2891 
[Filing Number] Japanese Patent Application No. 4-94251 
[International Patent Classification (6th Edition)] 

G02B 26/10 
101 

[FI] 

G02B 26/10 B 
101 

[Procedure revision] 

[Filing Date] March 10, Heisei 9 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0006 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0006] as mentioned above, in the image recording equipment by the raster scan, a light beam is deflected to a main 

scanning direction by the optical deflector - having - ftheta lens — bring down and pass optical members, such as a 

mirror, — incidence is carried out to sensitive material. Here, such an optical member needs to have the incidence or the 

reflector product of a light beam which fully covers the light beam deflected or deflected, and, as for a light beam, 

whenever [ incident angle ] changes with the incidence locations. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0035 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0035] It is reflected in the predetermined direction, and at an angle which is mutually different little by little at the 
abbreviation same point of reflector 22a of the polygon mirror 22, incidence is carried out, it is reflected by the 
reflective mirror 20, and the light beam 16 which passed the cylindrical lens 18 is deflected by the main scanning 
direction (the direction of drawing Nakaya mark a). 
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